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(57)Abstract: 

PROBLEM TO BE SOLVED: To alleviate the supervising load of a fault determining 
means to simplify the structure by supervising voltage change of each cell group 
with a voltage output means in cell group units, and then determining generation of 
a fault condition. 

SOLUTION: Unit cells 11, consisting of a lithium secondary batteries, are 
connected in series to form a cell group 12, and by having these cell groups 12 
connected in series a set battery is formed, and thereby a fault detecting 
apparatus 13 is allocated between the cell group 12 and a voltage detector. When a 
fault condition of the unit cell 11 forming the cell group 12 is detected with a lower 
limit voltage detecting circuit 30, an upper limit voltage detecting circuit 31 and an 
excess rising temperature detecting circuit 37 forming a fault detecting apparatus 
13, an AND gate 29 changes the terminal voltage of the cell group 12 with a switch 
38. Thereby, the CPU can determine generation of a fault in the unit cell within the 
cell group 1 2, by only connecting the fault detecting apparatus 1 3 and the voltage 
detector of a control unit with the voltage detecting lines W+, W- 
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2 0a, 20b ©^iUgM^VD «. U- £ 2 5 
©^iSfKA^ffl^c^3tirt>4£*CC. tSSx2 6a 

^U3>au-$27 eogKA^iS^tcsgtt 3 tix 

[0 04 5] t&Si2 lS^st-^-{t-H2 

2©Sa^M.*VL ffiin2 8 a^lt3>rtL- 
f 2 5©JSI£A*^iCgi^$nr*sO. *5in2 3SO* 
> >*^"-^-1'+-K2 4©itamm*VH B. 3>rJU 

2 1 (DWfrmxjim^it&mztix^h* zi^j^v 

-f2 5©m^-T-B, S£i/i2 8 b^L-r S#©SiS 
AA^MShtl->5i*(c. 9A^AND^-h 

(JtStfcaj^fg) 2 9©A#«mcJ8«3*rC4j«J. 3 
>/<U-£2 7 ©W^ifTFB. ffiCi2 6 b4^l/TiS 
©S«EA*j«?-«:»*l3tirc>«ift{C. AND h 
2 9 ©ffe©A*4g^-«c^3tiTC^ 0 

[0046] 3>;^-5 2 5IJ, S1SMVD©U 
••<;l>#s, ->it-^-{t-K2 2©^i ^ -SE VzrC 

y--mEVZL». y 9^ ^ A -#m?fe©TPKHEV LLKffi 
ta2 0 a . 2 0 b©^EEtb*'jRCfclfi{caa3E3tiri» 

[004 7] BP^, 3>/^U-$ 2 5©tH^»U^^l/B. 

tofflki 9©fiJcmB#(c*j^r. mfi-fe^n i©*S^SE 
VC AST^EVLLiO^m^^CC "H" ifeO, T 
fBSEVLL>&T[Hl4Ji^©^JC^4<!: "L" <b& 
4. fS&. J6K2 0aM2 0 b, «stfi 2 1 mfV x. i~ - 
f-Y^--K2 2, 3>^'U-£2 5. JS!a2 8aRS>'2 
8 b B. TRgHE&ffilHlSS <S«*Hi#a. TPimEtb 
«*®) 3 OZffif&LX^Z. 

[0048] — 13. ^ >^ U- ^ 2 7 *jffifit^V 
□ ©U^^J, ';xt-y-/t-h*2 4©^it-iS 
V22-Cft*4fta««jSVH OU^UiO *>(Sl>»^B 

4o '>x^-^evz2B. y?"?A-;xm?fe©±KmE 

VHL(Cffi3K2 0 a, 2 0b©»HEJt**i;*:iB«:S»g3 
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[0 04 9]ip-fc. 3>>-^U-^2 7CDai^»U-^^«, 
»S?fel 9 ©5feSB#K Uift-feJH 1 ©SH^-SH 

Vc #TPB1IEVHLj;»3fcffi<,>*§£K "H" £&«3, T 
P8«EVHL*±H4il*«©tt«K«cS4 "L" £fc 

ft, &ft2 0 aM2 0 b. t&tn2 3W^it- 
y-ftf- F2 4, ffita2 6 aSO'2 6 b, 

2 7 B. ±RR«EEt*tHia& (Sftftlii^fg. JJMfflt 

3 l*flHtt/Cl>&. jSJ. tt©*t4-feJH 1 
(C2~C4) K|Wr-5»JSSfeig*'rftO. CI© 
( 1 ) KftAt (2) ~ (4) «ffLT^O-CC»«. 
[0 050] ■feJHOU-:71 2©jE@ 12p, I 

Sl2n R3KB. SSx 3 2a, 32b ©S5iJ[H8§afca'*K 
16£t3 3Ry (^t-^^) -9"- 5 * £ 3 4 ©ttMUifg 
#9fe*J«C8&ftS*lTt>4. -eOt. Jgtft3 2a, 32b 
. 3 U - * 3 5 ©#E«A#*H?-«: 

&) 3 4 O&MBR&tt. JffiK 3 6 a L ta U 
-$3 5©SRA*ffi-?CC«i^3tiri^. 
$3 5©tDM«. ifflK3 6 b^LT@#©geA 
*JS8^8C«i^Snrt,^«t*{C, ANDy-h2 9©A 

[0 0 5 1 ] t-^$34« 1 fpFftaxPSMft-fe* 1 1 

<«*.«. c i ) o&mit&mzti-cisK) . #(4-feji/ 1 
l ©Si$#sJLJ?. TKT3©Ki6CT-*©»tafijWi 
ttl. i^tSJr^tcftoTt,^. J6tn;3 2 aiig 

Ci3 3©JS!afil«^L.<^$n-C*J«3. Sta3 2b© 

jgetfiiB, ma-b^n i©2as*i±sifiS{c«L/£:is^ 

[0052]f It, 3>^u-^3 5tt. 

3 4©^mEEVTH<biStn3 2 b©ffi^S)EVR ££it 
g?L-C. VTH<VR T**itf "H" ZtiiljL. m&*2)V 

VTH>VR iftii "L" £t±J2nr£, ft. tg!n3 2a 
RCJ ; 32b, ffila3 3SO'1f-3X»3 4. 3>Ai/- 
f35, ffiin3 6 aRtftgtrt3 6 bB. ffl#Stfcffi@8S 

<J?5S&tH3MS, a&i±l8#£2) 3 7£tHj&UTt>.5>. 

[ 0 0 5 3 ] -b&iffr-y'l 2©IEBl 2 p B, X-f ? 

* (Hffigr{fc3M2) 3 8©@ss*3 8 atcs^snr 

nJ«p«*3 8bB. iEffJ©«E*ia«lW+{C«*6 

snrci*. for. *r;py;i/-:/i 2©*©i 2n 
B. 1M<DWEMaW-K.m6StiX\.*& m 
[0054] ANDy-F290tBM-flJ. X-f?^ 
3 8©MfflUSHf(Cfttt3tir*J0. ^-f ^38«, A 
NDy-h29«fc«3^6nS$lJ®ff^ "H" 
BT5JSM&53 8 b£@5£Jg«5.3 8 aflJJK&i&U BtifEflJ 
"L" -C$>tH*5i9bm&3 8 b i@^g*3 8 

[0055]^ fcLBcfel»T. ftfltt 1 9 KCFftftR 
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i 3 entofc t> ©#. m^m 1 9 o&msi 395: 

>'*U~Z.2 5, 2 7M3 5^>ANDy-h2 9©lf) 
fP/B®Htt. -fe;uy;t/-:/i 2#>6f#-5>J:5K&o-ci,> 
4. CPU17B. HEV*^f^-^lg^tc. j£ 

*TjB*-££fga&^s^>^-£©fijiHSJ*sg (nnts 
h. «t-otr. mm^3 9it. mmmi 9<D%mMmm&. 

10 ■ («E«KaaSIK) £Lr<0«IB«)WLn»S. 

[0 0 5 6] ^K. 2fc|U60l|©f¥ffl{Coc»rS3*fc# 

©U-cjU*5 "H" "H" A^Ji&T-© 

U^;U*5{6]ti* 1 o-c^b "L" "L" <£ri±}^J-r 

1 9 Kffifcg^&Wtltf AN DV- h 2 9 "H" £ti} 
t>?Z><DX\ X>f^38H, bJUiS*3 8 b*@^g 
j£[3 8aM(ClMIM-«. ioT, 1 4 KB. 

-fe;U$0U-:/l 2©m*SE*Uo©#(4-b;H l ©jg 

20 +mE.<Dmm-c$>z e 4 <v> <ti/T-^*.e»ft&„ 

[0 05 7] HEVtt, ^jtB^^eaate^Kfe^rB 

*-^^|gSJjLr^tf-r<s©-r-i®mrte 1 9 £j5&m*# 
•So s/c mmmsz&iiazrtv <j>^>i»^mm^x 
^f-r-siftK. ffls?fei gK^-r-s^^tf^i^K 

[0 05 8] *L,t, 03K^-rB#?PJt 1 K*it^-C. ffl 
S?lfel 9©3£SB#KteW4afl^St^. »S^FK*iW5 

30 NDy-h2 9B"L"4ffl*r5. tii. ^-^ff 
3 8 B. BJStiM^3 8 b £@SS*3 8 a £*ggSI$# 
-5>©r. H)Eeiaj^W + , W-raB^-fW >t-y>X 

t tji-^r nK.&m& i 4K^p>n-s-feju^-yi 2 

©Htfj*EE«E4 (V)*^60 (V) cc^b-rs. CP 
U17B. ^Offl^WEOSE^btCtoratt-bA^U- 
7* 1 2 iCSSR^M L//cC £ =&*IJ^ It, ?tS$ fc 
BjSStm©^?:$IJ®-r S J: 5 A »1- j>OMMB(CA 

[0 0 5 9 ] ^©i^K^Jfe^KitiB. -J^^A 
40 -^m?fe*>e.^S^{4-bJH 1 4a»ffli£5>jK«iKL-r 
•fe^y^-^'l 2£tfii#U -€-©Hz;uy;U-y 1 24tt 

fUDUtcsitr set x-mnm 1 9 it, &*>\, 

?>\>-y' 1 2 £^H^tBS 1 4 £©IH]KJiSmffl3i£g 1 

3*segb/co *i/t, ^©M^a^g i 3 ?r^-r 

£TRglIffitfctB|5]S83 0, JJR*EtftWI3»3 1 RO'ii 
l?S4fcmiD|S83 7KJ;o-T < ^tfi^-rf 1 2 

M^t^^m-rSi. A NDy*— F 2 9 B, ZJy* 
3 8K<fco-C^K-feJUyJl/-y 1 2©S-f^E4 
50 (V) frtbO (V) K^bS-a-^cfc^KL/Co 
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[ o o 6 o ] ftoT. &M3mtHHg i 3 ttmma 9 

©»«E*aS14i©IIIS22|s©«E«a»W + . w 

-tcfcoT&ita-raftiw-c. cpuhu, s-feju^u 

£C£#-C#S©-C> «EE*ai814*©J:5«ttt««l 
1 9 S3J®UB©11^gB n D n©i&£*# < BiMf 6 C i#nl» 
£&*). {MTO3 9©3;* h^ffiTSHf-SCitf-T?* 
5. £/c. ##t?imtH«g 1 3 £3HH3Pg|S3 9 

£ omffiZ^M tC=ff 5 t £ 2 £ „ 
[006 1]*fc, <fc*itf . JtStfcUiiSg 1 io 

3£CPU&£'£fflC>&C£fc<fltJ&l,-C. *<DW)ftm 

mmzgr-tz^vfr-yi 2 5 «cu/c bp%. 

3. 6X4=14. 4 (V)lg-C*i). 3. 3~5V 
[ 0 0 6 2 ] -£ L/T v ^t&tti^g 1 3 ». lSSff*s 

/MirMwaww* mm^vfj) (onjjffimzmm? 

[0 0 6 3] Mtc. *^JfeFdK:<{:*itf, igl>x*.0<=¥"S£ 

* o A*tt©tt«*+#tc ? i ffi i/ xmm? & C £ #-e # 

m- jS)5£1iffiB £ ©IH©W^t#Jt«Wli««-C* & J: 30 

to.064] gp^. ftwm&. m&cmmvmmRv® 
9- v a - xmmd «fc -5 % . aft*f4u»tttJft©«BE£ 

- :/©igmiE©£ft:a' 6 &-fe Jl/©ii3fefl|, «S&H£¥iJ 

jrr**w*«ai¥ 10-30126 5^(crs*L.r 
s^£ LTtmimmTz *>©•?&-*>. 

[0 06 5] 1JQZ.X . ***Wc «fc*itf> jfiSftfe l 9 4 
HEV&Cffifflir&c£-C\ ii5tH^*^Sfce*^<©# 

[0 06 6] *HiS^CC J:ti«. X^^38* 

1 2©JSTSEVG ^a#©tB^E£L-C0VK: 
^fcnJ|g£Ufc©-C. WEtttHS 1 4 tt. jElStBSfctt-fe 
;i/^-^i2©S^iEvc *i:&iftji-r-5c£«c& so 
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cpui 7«. sff&msi 4©*iam^ 

i4*. mnwrntfimmmmticmm-fzctiit-cz 
[0 06 7] mzmm) m4Rvm5a*mM<Dm 

x<D&mw?z. m2mmmxt l t, mimmmic&^x 
i rxomtiL-tJi ii (ci) (c^it.ur^wenTc^c 

iiJ*S1*tU@l&3 7*40»WT (3 7 ( 1 ) ~3 7 
(4) ) . g|«3©3o©me-bJH 1 (C2-C4) &C 

[00B8] *fe, 9A^JANDy- h 2 94Cf^^.T. 
4o©M-bJH 1 CC*fJ^-r*^«*fl£;-r-5 3A*AN 
Dy-F (m-£&Bi^&) 4 0 ( 1) -4 0 (4) 
»6tirfc0. S*tiHzJ/l l©TRRmH^ail5|SS3 
0 . ±BBHE«Stti[E]S8 3 1 RZ?&mU&tii®ffi 3 7 ©£B 
^Jtt^f-tt. *«©ANDy- h 4 0©AaflmcS»3 

[0 06 9 ] S/c. ^1HJS^IW:*SW^X'( '>f38§ 
38A (1) iLT. -€-©X y f 3 8 A (1) £-fe;V 
y;U-7*l 2©iEffi£©P^tC«, 3o<DX-f-^3 8A 

(2) ~3 8A (4) *ijtt^J{C^$ti-CC>-5. 
r, ANDy-140 ( 1 ) -4 0 (4) ©StB^ffi^ 
«. X-f ^f3 8A (1) ~38A (4) <DmWX£>im 

*ic$:*mii&$tix^z>. m. x^^38AB, mm 

m&, 3 8 a £ pTSJjS* 38b£*ggiltS-a-rOFF£)5: 

-5/c«^tc», prs&®*3 8 b i&jpfiEt.-r-sis^-feJi/ 1 i 

^l^W«g4 l^^fiXLTt^o 
[0 07 0] ^4C, f 2Ste»ffiffl(i:ol>ta54fc 
#MbT|ftBJT^. ^2*JS^|-C«. ^{4-b^l IS 

t HC*i^rm{4-feJH 1 (C4) CC±f2<5jn*>©SS 
Wmt>m$L-?Z>t, AND^-h40 (4) (om^f- 
& "L" £^CoTX-< -^38A (4) *«OFF£^ 
*). «E*ltHi^W+«, mfi-fe^l 1 (C4) ©*@1 

i nicmmztiz. 

[0 07 1 ] tht. ^ffi^ttigl 4CC«tor^(ii3n 
Z-b)Vi?)\,-y\2(D\&t)mmt. #{44r;H 1 (C 
4) imi&TLXm{iL-b)l>l 1 (Cl-C3)®^ 
MJI©^«I£^0, E4 (V) *>6E3 (V) ^£^{b 

•r^o *fc. «F3Bt 2K*ji»-ca«««*i)!Wfistifc 

«. B$^iJt 3(C*j^-C^(4-feJH 1 (C3) {C±l2Mn 

3&xo»ffl*aaw«Sfe-r •& t . a n w- y 4 0 < 3 > © 

a^lJST-J&s "L" i&0. ^E*ltB^W+ 

38 A (3) *^-Ur^(4-fe;H 1 (C3) ©ft@l 1 



(10) 
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§n-5tB^m)I«p{4H2JH 1 (CI. C2) (Dtitf-n 
E©*£fn£&«). E4 (V)'*>6E2 (V) ^b&it? 

[0072] mmic. 1 4 (ctj^-c^t^^tw 

Stxfcflt B#^ijt 5«c*i^r#(4-fe;H l (C2) {c± 

(2) (D&JjffiW "L" £&9. mE1^tt«W+ti. 
^•/"^38A (2) £tf-l,-CiJi{4-te;H 1 (C2) © 
J|©1 1 nKStSnS. tSi, mEE^WSl 4KJ; 

ix&ttiztiztiijommt. #i4-fe;n 1 (cn©a 10 

?§Ei*0, E4 (V)*>6E1 (V) ^i^tT 

-5.0 mm eids^x^immmmstitc^ 

mm t 7 (t*5l>Ti|i{i-t:;U 11 (CI) &C±IBf5m#>© 

7' 1 2 ©©ffi 1 2 n KMSnt . 0 1 Sljfe0iJ©t§-&<fc 
mmt£E4 (V) 3&>£0 (V) ^£^tT5„ 
[0073]tr.t. J^©«fc5K*lSS*iaa»2SGft 

wcj:*i,tf. cpunK, isiHfcmgii 4 «t often 

S-b^^-^l 2©W^i«EE©^btcj£t;-C > ^K-te 

1 2 £«J&t-£fatt©iii{i-fe;l< 1 1 tcmsvt 20 

[0074] (03 0 6 tt##&9§<Djf| 3 *tS09 

*>©-c* o.^i ntmtm-smicim-wn 

03 *ife0!l©M^^ta«g 4 28, 01 £ft0!f 

©swsMfttHaeti 3cc. tfxjsn&ffiiiiss (gs^m^ 
*/x»«jt«*©> 4 3 tmm$t&M®$& mim 

[007 5] m^D^mmwL^tme ctfc^-c. # 30 

^jSn^ffi@S84 3«. n>AU-*4 5£eN>£UT 
K3fttl^„ ■te)l>t?)\,-~y\ 2©p|^il 2 p, 1 
2 n^CC». iffiK4 6 3^4 6 b ©fi^'JIelSS^m&i* 

*m*a> 4 7 7 a5^7> KflWSS 

4 7bB. :/l 2©IES1 2 pMfil 2 

n(C^<?^3tlT*sO, (HM^4 7cB, JgtfU 8 
a b T 3 > ^- u - ^ 4 5 ©JS^A^^-KS^ § ti 
rt,^-5 0 S/c, *aMH&M 7 a <tm*«^4 7 c <h© 40 

[0 0 7 6] 3Xl/-94 50ffi^« 1 ANDV 
-F2 9K:ttfr&l lAAANDY-h <aflM*m* 
S) bOOJjjiSfrlCffllfcZftX^Zt&bC. i&tK4 8 

b?:/rure#©si£A^^cSM2nrt,^. 

42 4 7 «. £xmj& 3 ftfc««3R©#* * 

6 aSO*4 6 b©#fEJt«:. BUlB*'X©JiPlagKfii(CJc; 

D/c*'x-b>-y-4 7 ©W^ffi&c £fc>itTia:;£<**rrt,> 50 
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a. 

[0 07 7 ] — jaS«E^m@884 4«. 3>v<U- 

£5 i**^ior«fiX$n-ci^ 0 x-f -^^ (®fc& 

Br^S) 3 8©pJ«lg.'S3 8 b £SEt&tHif§W+ i©^ 
ic«. ***ttUJ8©W>hSla (HlA«ltWB¥») 

5 2WS3tltl,^„ «ffi5 2©*-f ?^3 8«©i8 
-f5 2at-feJH'j|/-7 , l 2©*@1 2nt©WB, 
ffitS5 3aM5 3b ©ifi?iJPSg*^^3 tlXte K> . Pi 
*©^M1S^«. ffita5 4 a^lt3>;<U-$5 
1 ©SIkA^^c^S tiTOS. 

[0 0 7 8 ] mtn.5 2<Di>5-1j<Dffi*5 2 M*. n> 
^•U-$5 l©^/S*EA^^(CgM3nri^<tit 

(c. tstt5 5£/i-ur;ft@i 2 nKgsisnn^. n 

>AU-$5 1©|DMm AND f— h 5 0 ©A^J 
^«cSSR3ftri»*4*«:. JgJa5 4b*^UTa# 
©SIEA*Wf-«:Sa«3*iri»i. fLt. lK5 3a 
SO'5 3 b©#J£tb«, mffi&to*£W+lt^&IIo£© 
±RRffi{CIt.DT!S!n5 2W5 4 a©£il&&.£{C33l*i 

•smfifc^to-a-c^stiri,^. -e©ffe©m^«0i 
[0079] ,xic y %3mMW<Di / ?mic^xmw? 

tf)V-y-\ 2^iR^Urc^^-x (S^-iS-T) ©WE 

&±&Lxtr-xi)mmLtcm£ia£. nmcmimv 

[0 080] -e©iS^ v -if 4 7*S^iftS©± 

3>/<U-$4 5©a^jU^Ki "H" *i 

6 "L" (c^b-rs. -r-si, and y— 5 o ©w^j 

"H" "L" (c^bur. 0 1 H^05<i:isi 
«{C. x-r ?^3 8A^< ct-c-fe;u^-7'i 2©fcB^J 
SEBE4 (V) *>60 (V) {C^b"r*. 
[0 08 1 ] Wittf. »S©K«^cJ:-or^)i 

©«fc^^ts^«:«. iiffit£mi&w+teij&n-s^#±isB 

ffi^e^-Sx!:. 3>^ - U-^5 1 ©tU^IU^^* 5 "H" 
frh "L" 4C^-(bUr. ANDV-h5 0OHJ^U^ 

"h" *>6 "l" «c^b-rs„ -rst, Hz^y-^l 
2©tB^H«. E4 (V) (V) tc^b-r^. 

[0 082] t(±©J; ; 5CC03SI»JK:J;ntf > 

m^g4 2 cc. **xiin^nj[Hiif§4 3 i®s^m@gs 

4 4i^i^.fc©-C, -feJUi/JU-7'1 2©HXtt^"X*s 
WtmvtcK). IEt(iiW+, W-M*s®»oril«» 

0 1 i> ta z<D&mm&*im ox. ^ yju- 
ig^-cc«^W y?3 8*ia< cit, H2;i/y;u-^i 2 
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[008 3] (#4 SSttW) m 7 Rtf H 8 tt#«lS<Z>» 

4 jlteW*^ fecor*o i sat«i H— a»cc « 
roASMB-ra. *4**«©a««a«B5 bis. m 

lH*WCC*JW4ANDy- h 2 9^^^^ 9 
*3 8<DIW^^£<Dnfc:> INV 

h5 7a, v^^-^^b-* (MV) 5 7bM'OR 
y- h 5 7 c«:J:or«WE3Jh4«Jg@JS (WEEXfb* 
IR) 5 7 4/tfPl,fct><DT?a4. 

[0 084] AND^h29(DfflMm INV^' 10 
- h 5 7 a MO Ry- h 5 7 c ©AAtt^CcS&ftS ft 
TfcD, ORy-h5 7c©WA*liKf-«. X-{^38 

(omm^ic&Mzti-c^z. 1 Nvy- f 5 7 a©Hj 

*»Ttt, v;l,^-f:/b-£5 7 b<Dh y tf^JjUfr 
(CM^StlT4sO, ^l/*'W:7U-*5 7 bOtfcWg 

•r^fecDT'^^,,, *ofl6©«j58tt»iie»wiBiar* 

£o 20 

[0 08 5 ] #CC, »4*3Sfi«©f^ffl«:oCiTBI8«rfe 
#«gLTSil8-r*. B8fc^TJ:5K: % -tz^yil,-?" 1 
2#iE*(»r*&ISfflO#>&t l*"C©JHHItt. AN 

Dy-F2 9onj*u^wi " h M r*£*>e>, oRy 

-h57 c^/MtX^^3 8(D$IJfflI^CC-^x.e>n 
£ft-*ffc "H" ^>f^38«HOtl^o * 

tc s I NVy- h 5 7 a^Utv^W ^l/-^ 5 
7 bCDh «;*A*lB : ?-«:^Jt6*irC4&U^l/tt "L" 

t> 0 30 

[0086] ^ir, B$2?jt iccbivt. jssfcm, ja^s 
m£ /twasia & t<om^^m^mm 2 txx a n d y- 

-^57b(Dh l J UJsJffifcHD l"<Mt " H " fCttS<D 
wl/^-<^U--dr5 7btt«g«fPLr*Jg«# 

*awrr*. -rat* x>f^38», 

■feJl>£Ob-:/l 2©tH;fc«flEraE4 (V) « — >0 VOHI 
-rjBJWWCcSBftr*. fifor, CPU 1 71*. B$^Jt l 

&bm&w&&Mm-??>mmt 2$x<Dmmic. -fe^y 40 

[0 087]^, «±<DJ: ; 5tC«^;3tl/c^4||JSfi?iJ 
iCjcfttf, CPU17H ^^^12{CRS^* 
^Lrc^P H 1«^»-fe;l/^U-^l 2<DfflA«EE*K« 

ju-^i 2ouj*«Eu^<^*iftm-rsci*>r**. 

2©a*«E®scit*jea«"*ci#r* 50 
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[0 0 8 8 ] <»5SOfc«) I9M11 0tt#»5!<D 

aB»cco^ro*Biwr-5. msmt&wommktiimm 

5 8», »2SIJ6Wct5WS4o<D3A*ANDy- h 

4 0 ( 1 ) -4 0 (4) &Cftx.t\ 3 0(7)4A^AND 
y-h (S««IH*S> 59 (D) , 59 (C) , 59 

(T) ftseK3trri>&. 

[0 08 9 ] ^LT, ANDy-h59 ( D ) ©A*^ 
T-JCtt, *#tt-feJl/ 11 ( 1 ) - 1 1 (4 ) tcJttETS 
ttftStttil@K3 0 ( 1 ) -3 0 (4 ) ©W*»W9c 
*&m$tiri<>Z> a ttc, AND y — h 5 9 (C) (DA 
*S-?tc«, H«(c, «3fc»tfcUlsli»3 1 ( 1 ) -3 1 

(4) ©ffl^^^Sftgftrfc^ AND y— h 

5 9 (T) ©AA*S^CC«, iBffattm@»3 7 (1) 

-37 (4) cDtUAW^-^^Sttsnrc^. 

[0090] ANDy-h59 (D), 59 (C) , 5 
9 (T) ©ffl*»?-tt, *^^Jllp]gS (WE£ffc#S) 
60 (D) , 60 (C) , 60 (T) 

NDy-h (ms.mt^m 6 i<da*j^k:**sm* 

StlTfcO, ANDy-h6 1(DffiMm * -f 9 * 
3 SCMWIfflMia^CcSttStir^S. ^^0586 0 
(D) . 60 (C), 6 0 (T) CDtgj&te, *#KKCtt 
*4H»Wc*5W&«SHB5 7 £R4lkD«Jftr»S 

f) OjUKMftM f d . fc. f T^SotfcO, W 

9lu. f d >f c > f -rtcmmztix^z* 
[0091] -jwc m5mmm<Di^m^c-D^xm 1 o % 

fc#KUTSMrf5 0 01 Otc^Tcfc^Cc, -fejl/yjb- 

2jWE^«T**B#2Hloa>6 t 1 ircMHIBtt, 
ANDy- h 5 9 (D), 59 (C), 59 (T) <£>tfj 
jjls^MXmtib ** H ** #feig0SS6O 
(D), 60(C), 60 (T) RtfANDy- h6 1 

[0092]^ it, nm 1 1 tcte^r, ascs^tma 
s§3o (D-30 (4) (DWftwcx^xmtimtim 

UlSn-Si, AND y— h 5 9 (D) (Dm^lU^MS 

M l. " cca*. -r*t, ^[oiss6o (d) tmwabft 
-r^cor, x^^38«, *©^fi#<Dja?e«f d 
ccjSDr^-Y 9^>ysn4o ee^r, -fe;i/y;u-^i 

2(D[±5*mffi«. E4 (V)^ — ^ovorarig-ig^fD 
[ 0 0 9 3 ] B$^IJ t 2 CCtel^ra^tt«3&J|IBSStlfc 

a, ^Jt 3cc*jc^ass«ftwiaiiS3 1 < i > -3 1 
(4 ) ©ffiiti^cccfcoria^em^astisi, and 
y-H5 9 (o (Dta^?u^;i/« ** l " (cacQiK&iatg 

6 0 (C) ^mm\^^>(OX\ X-f^38B, 
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t 5ftfct,>Tjfi#fi&tiJ0S§3 7 ( 1 ) ~3 7 (4) © 

9 (T) ©tU^U^JHJ "L" CC&02feMII8g6 0 
( T ) fimWMtt? ■5©-C. X-/-^38», -e©£SJI 

[0 094] BP^. JiU:©<£^Ctgj&34i;fcfg5|life04 
KitlH CPU 171*. M^tt.^©^^ o"C m 
E&fflgl 4J:0tf 6ti^-fe;U^l/-^l 2©Hd*)1IJE 

#x-f » ^>^$*ir»i^e < )<t^-o/iiJa^w, -e-©;w io 
[0095] (^6 mmm m i 1 nmm i 3 u^mn 

o^tC^t^. ^5HJ60ll©^^ai»g6 2 
«. ^2JI^©MS«IJiJilg4 1©«J&K:. HEEIBSI 

( 1 ) ~1 1 (4) ©IE@1 1 p. %m \ 1 n#5*c*& 20 

[oo96]0i2tt msmmm^Q 3 ©f$M&s^ 

ft^fi$;£^-f <£>©-?&•*>,, ^JEPS?[sl886 3«. -fe^y 
;l/-^l 2©ifrF-*£E*4«»EE-r4fc»K:il»Ufia*3 

n/c4-3©aart*»6%^EiHiK6 4 > -e©^fflns§6 

4©300M*J rX J r2. J r3©*&£. *fffrr£ 
*>)\,if)\,--7\ 2©Stt^T-J CL, Jc2. Jc3©m&<!: 
©M*M»it<ii-rSMtt*ti|iS6 5 (1), 6 5 

(2) , 65 o) , mmmm%6 5 < i > ~6 5 

(3) offlMf*. ®14©iE©tcjt;DrSi/I^IEVH 30 
, VL itb©TS/c*©a>-'^U-$6 6 H ( 1 ) , 
66L ( 1 ) ~ 6 6 H (3). 66L (3) . n>^U 
-$66H (D-66L (3) O&tfm^* I NV, 
AND, ORy-RC<fcDiiai%JaTr&ilffl[§ISgSB6 

7. JSKtllSlelKS|J6 7©m*«#«:j:-oTP3K*(l© 
StlSX^ i;?-i©ie?lJ0SS-C^fiX3tia]SR^15|SS6 8 

( i ) ~6 8 (4) -cfltessnrus. 

[0097] c ce, y ^^A-^s?fe*.6ite-s*fif-fe 

-C&mirhtc&iaZ. |gS?lfe^N i -MHlif4ffll,> 40 
fcate£Jfc«OT v l iH©JSfr?-«EE©tf 6 

3«. ^©.fc^^tf^o^ias^fig^, cpueofc 

tCiotlltSCir, CPU©^2Ih18S^^<!:L- 

r[Hs§©/M^bS^3X Mb£E-?/cfc©-c*.*>. 
ps>. mnias[Hi8§6 3©f$ffl&ttmcoi,»T«. ^Ba^p 

1 0-24984 1 -^^i(ciS7S$n-r^s©-c, c c 

[0 09 8] g/c, 0 1 3 tt. 9 (cftfeiWW 50 
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956 9©«fi£?r^T*>©-C*^„ BP*3> g-fe^jU-;/ 
1 2©mEE^tH.^W+, W-RHiUi. ^ffiiSMlHlS86 3 
©)&miHl8S6 8 ile]fil(C. *SJa7 0aiCPU17aJ; 

mmmzti&x Av^-ioh i©B^j[5iss-c^$n-5 

[0 09 9] -e-LT. CPU 1 7 a«\ ^-fe;l/^;U-7* 
12i(cteW4tU^lE©«6o#«, **Jc*fic;-r6 
Hfff&ttig 1 4 J:g»fctfK»-5tvrtt*@»7 0©* 
^ ^7 0 b£gJD-S.C£T\ -fe^^l/-^ 1 2 

-r-5J:^K:^o-CC^ 0 ffi. CPU 1 7 a, S(«|5|?S7 
0 RD^a - # 7 1 «, if)l- 7*faSEES3SS3& 7 2 * 

[0100] J!2U:©J:5K#65lttWcj:*iWr. MStfc 
ffl£E6 2 iC*JEiSS£|5]88 6 3 ^fii^r. SMtA 1 

g-r-5<fc-5«cL,/c©r-. ffi^fei g^i^^-fGyrr 

&Ci*5-C#€.iit(c. Smi#W^B6 2©|5Ig8^© 

^"1 2«tCfett«BK7 0*»Wr. $lJSPg|56 9©CP 
u l 7 aK:<fco-c&-tz;u^.rt'-7 - i 2^©ai^m)I©« 

[0101] 0 1 4«*^BJ©^7^iS 

mx'&K). *z)\,if)\,-y'\ 2<D9\-m&m-rmmx-$> 

S. fttt;H lttB:fc#f*tt*&L.T:te»K ^©±ffi 
SPtclESffiT-l 1 p, ftffiiS^l 1 n*si2g$nr^ 
Z>. -eL-r, 4o©#{4-feJl/ 11 (Cl)-l 1 (C 

4) ammzwirimM&ti* &mmm*. m^mi 3 
(o) -7 3 (4) &&<<)umcmmm2ftx*)i>>? 

2**«E0ri^. ft. 3WWR7 3 (0), 7 
3 (4) «. H^b^^ffeO-fe^^U-^l 2©iE@l 
2p, tSl2nK^<jgii3htl^„ 
[0102] •bJl-i'';l/-7" 1 2 ©±ffi4J*gPCC«. #J;L 

*SgBg3 tlXis <r> . ^©^a^ffi^g 6 2*> 63HJffllgiS 6 
9K«mff^ttl«lW+, W-©2^©^iB^3^-5<fc 

[0103] S£*««r«. isii5:©^42ju^ 

6©$flffllg|5-©ie^«. 5*©^BE*ltlli^i5*©sa 

W&6 9 i©ffi©ift^ttffi*i2*©*t?Srtf©-e > SM 
M^tMtSCt^^, HEVK»t4attW4 

[0 104] (^8J|J6tfll) 0 1 5(«^©^8Hi6 

1 2©±wc. m««i8a<sr©*M»tttm-c«iasti 
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(Dmmi 1 p. 1 1 n«c«M«j«:S»IStiSS*8Jg^F-7 

5 (0) -7 5 (4) *5I2g3nr*J«5. HS&milg 

6 2 a-tott?*'*- 7 4 oxnfflccsss nr 
^l-c. 2*©mE^ta^w+, w-«. 7 

[0105] fcl±©«fc 5tc«RSStifeJR8l06«{cJ:ti 
«. -fe.iuy.iU- 7" 1 2©±ffi«:&.5Jg J F-35£JSB : -*7-'f- 

«s*i»±-r * c i a*-c# io 

[0 106] (»9Htt0t) SI 6«*^HJcD^9HSg 
W&ijVtfc ©-?#>!). ff57 j|SSWt^l,fc-fe;U£OU-7' 

i2*, wzimmjzvmk&ttwx-mf&ztizmi* 

7 6 ©f^SPCilJRSfiU'r*^ 3.-^^7 7 <!: L /£&©-£ 

g(*7 6©±ffiffliJ«:«, f6©42;U^U-^l 2 i 
©&£S£tT5/c«>&Cii{*tS7 3 (0) , 7 3 (4)©* 

[0107] «±©<fc 5K^S*ifciS9**WK:J:*. 

a. *>)\,f)\,-y\ 2*. ^^m«g6 2 iJ±(c-{i 20 
[0108] (f i o mmm) m 1 7 ^^©is 1 0 

1 l©ffM££, ^7~IS93dfiWI(CteW-5ft^©*>©(C 

tt*T, Rfgf^««co/c#fi-fejn 1 A*ffli^cfe©-r 
*S 0 ^fi-fe;H 1AH R<gi©2o©jgM{ciE®^T- 
IIAp. £©J3T-1 1 An#*i 1 o-roieg^ii-C 
C»&„ 4<i©#&-feJH 1 A«. II 7 (b)(C^-TJ; 
5fC. iE^$«©«iC#{4-feJH 1 A©i£S5C^fcti-/£ 30 
S^iTT-STa 8 a#MoigW6*rC<,>£-teJl/*,»l>2'7 

8 (c»A 3 titcWM-emZ 3 ht k >S . 

[0109] f l/T. #{4-fe;b 1 1 A (C 1 ) — 1 1 A 
(C4) (Dffi+o&m^ — *©{W(C*sl>riE, Wfitt 
Sifc-SJ^iCffigStiTOS,, fit-oT. HI 7 (a) 
K:*$t,vCi9#«7 9 (0) . 79 (2), 7 9 (4) B 
^WfflKttHOTfcO . «f*«7 9(1) (0Svt* 
-T) , 7 9 ( 3 ) (H 1 7 ( c ) #M) «£ltTi*»cti 

[0 110] *fc, 4 o©#{4-fe;l- 1 1A (CD-I 40 

ia (C4) icHs^/c^gp^^w. mwimx>*u 

So WJ^7 8K11 f©IStmgS6 2A©K 
WMWc^fr-fcS-fcgTfJ©:^ 7 8b felM 6 htfe 0 . -fe 
;U*;uy7 8tt. 2 A£&I^B#K:<£fchr 

-sj^cc&o-cos. fie-^r, n3?tsm^§6 2 Aiii 

f**7 9 (0). 79 (2), 79 (4) taMSSHm 

«.«#«rflHt?astiT:*j»3 . zgtMS7 9 ( 1 ) . 79 

(3) £©*«W»ttimff*m-C&S*aTt».5. * 
/c. «BEfcttttilW+. W-«, ^^tH^g6 2A©a 50 
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tf * WJ©iSffia> e^SIHt 3 1 # til £ tvc 1 > £ . tU-tf-fe ;u 
y^-7 - i 2A*»^urc^„ 

[0111] ^(DJUicmfSLSfttcmi 09EMMCCJ: 
if ^Higg6 2 ACKIM^Sf itSC i 
■C, n«f»©#fi[-fe;H 1 A£4#£<h*TgegUfcit 
^KWWKJinsf^ Fx-^-x£*r2f)«c?£ffli, 
r, Mf^tH^g6 2 A^gBg-T-St $ 

ft. mutt. 117 (b) {c*-r^En^«c^nn,*^ 

n«tB6K, ltft*:liJ3Sg6 2A©WfJitJ:-?T. ftip 
H,*5#&42JH 1 A©niSfffl{c?&^J:^«:*V F-r-sc 
i*3"C#-S©-C, •b;l/^l/-7'l 2A©^*P59»4[SI± 

[0112] (111 mmm) m 1 8 «:#^hjcdi& 1 1 
$mm*ff;-r<b<D?$>2>. mi imMm<om^ia&m 
sow, 4-3©^^ ^^-5^* (nsmtu^©. 
ssma^et. satb«^e. num^m 8 1 

(1), 81 (2), 81 (3), 81 (4) JCt^T 

cfte>4o©-9--5X£8 1 ( D — 

8 1 (4) «, -fe.»U;50U-7'l 2 ©JEWISH 1 2pil 

ffit^tH^w+<!;©K{ci[?ij(c/rjf snrt,^. */c» & 

f-iX$81 ( 1 ) -8 1 (4) &*, &#ft-fe.»H 1 

(c 1 ) - 1 1 (c 4 ) ©ia&fc^geastvrfc*) . 
■en 6©sa* t&m -r a <£ 5 tc & r c . 
[0113] 9 1 1 **«©f^ffl«co«,»-csiwr 

•5. iJM5fe;H 1 (C 1 ) -1 1 (C4) ©HtiMCg 
S##S£l^©ifilK#i±l?-fS£. S«*J#6£L.fc*tfc 
Hr;u 1 1 «c>!tct»-r-S-9-- 5 x£ 8 1 ©ffiSHBfe-C-titcf* 
ortiX-TSo -eot, BulS#fi-fe;n i©fiJK#-5£ 
ffi^ffl*. 5i, If- 5 X £ 8 1 ©}gtnfii#s&#>T A# < 

-si. nEtstfigi 4ic^-,xmm$ti^m^mm^m 

8 0©m^ffi«BS0 ViiiSCi*^, CPU 17 

«. a«E-fejbd> f ji/-'3 p i 2(c^*i^Lfci*ij^-rs 

[0 1 14] «±©J:^tc^i lSKSWcj:n«. 4o 
©D--S*£8 1 (1)~8 1 (4) €r-fe;Udf;U-^"l 

2©jEi"j^ 1 2 p <bs!i$ffii!§{w+ i©ratca?ijcc^ 

3t*&&m&.te>H 1 (CD-I 1 (C4) © 

[0 115] (mi 2*Sfe^l) 01 9K£>-02Ott##fe 
W©»1 2**S09*^^©r*O. *lSH6«iBI— 

^coi»-c©*aftW-rs. 01 g^-ri^tc, mi 2 
satwo»?iHftiH*B 1 3 a-ctt. m 1 **s«oasr« 

til^gl 3«fc^XW -^3 8*1^1,^. A N Dy — h 2 

9©tH*ft-^Sc SrifiSKI-WJca^-riA^tcjQcrjrt* 
•i>„ flJ%. ANDy-F2 9«. «EtB**S*t*fc 
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mm i 3 a <fc «3 ati s ft£fi-*f s as. s^^w^g 

1 3 a«Ct!£W6ftTU£«EfcWg8 2fti*;t6ft-C 
fcO. &^K&tHI§8 2<Dmt>mm*> 
83Si>*A/D=J>>'-f-$90?:/rL-CCPU 1 7©A 
KcJM.6ftTt»4. ft. ®H£tti3§8 2£<&g 

«, 3HH3PS|$8 4©i^> K U^il^CotuefcS), 

[0117] xic, ^i 2Hife^©^«coi, i riaa^-r 

ANDy- H2 9©aj2>fi-SfSC (J. JjUHtfeWi 
ISMSK. 2f)i]E^T$>mi "H" -C* 

<9. *)V9)\,-7\2KM1&m£L-irht. "L" 
&„ CPU17B, 7Jl/?7'U?t8 3<DA* 

*«*«J»*r#Sifit«IU*6B 1 3 a^6©tB*M-^S 
COU^ititSCit?, Hft©-fert^;l/— 7" 1 2 

[0 118] JW±©<t5tC^l 2 30Sfl|{C<i:ft«. «EE 
tfcajl£W+. W-i«ttS;o(i^^^-r-£CiC<:J: 20 
0, CPU17H, t*W-^12K^fi!|5Ml//ii 

j*^r*4>-e©H2Jb^ji/-7'i 2 ©tti^mn £HKt&ms 
[0119] ^l 2Hte««lr». ta^jff^sc © 

U^^m«©*E^thS8 2CCOl i -C« "H" . 

"l" ©«s*t-c#n(mi»©-c. «s*ifi<iS3XF 

8 2 tetter. Htfjfi^tsc ©u-^ji^c pu l 7© 

"H (m«5V) " , "L <0V) " Is-OUcm&t 30 
^U-<JU^HlSg*KgLrfeS< . *©i§^. A/D 

AND f- 2 9 ©tU^3 U"< 

fl'tfiKSttr. UStfcttJiSK: "h" zmfi-rz^^ic 

LXi>&\.\ 

[0 12 0] (»13HiW02 1Mi2 2(J** 

^&£aWC-Ol>T©.&!&HE3-£ c H2 l«C^-r«t a 3 40 
«C. ^1 3*^WI©M^«im«g5 6 aTtt, S&4Hj6 
WI©^^m^H5 6<J;t)X^ *^3 8£Bfc#, fSJSIU 

ss5 Komtjm^^^v * (mmttm 8 5©*y 

K. X^;?8 5«. — ^3&S$U©SP3 9 A©*Wffl«ffii 
CCg^^ia, flMS#CPU 1 7©A?>tf- h«C«fS3*i 

[0121] mi 3$mm<offcmico{,>x&im-? 

6 a ©A N D f— h 2 9 ©tH# l"<Jl/« "H" "C 50 
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^^8 5«KS§3tiTti-S©-C. CPU 17© 
A##- h©u^;b«, HHjftlffl^Kl^.il/© "H" LU 

[0122]^Lt, Mtlifi(D^ztVif)V—zf I 2(Cff 
^Stii. &H^13i/±ii£l§ 5 6 a © A N D -ir 

— h 2 9 ©(±5^3 U-^-JKi " L" i%ot. fgfig[51Sg5 7 
#>»M*ffefi{f #*SHJ^J 5 ft £©T\ X W ? ^ 8 5 «■€■© 

PU 1 7©A*tf- h©U^Hi. fflXftlC "L" £& 
-S©-C. CPU17B, ^©U-^il/^ftCCio-C-teJUy 

[0123] C ©*§£•. ^-feMUi^U-rn 2«t*f)S:>-<r£ 
SS^tBilH 5 6a ©ffcMsISg 5 7 Q%Jffla&*f[*£ 

^^j&-s^©«:^Tft«. CPU17K, ?<D$tmm 

j«m=&^to-r^>c<t-cf5lft©-b;u^ji/--y l 2 cess* 

[0124] fej±©«fc 1 «fcft«. Iff 1 

tEtHJSW+, W-£ttifc£©m 
^8 6*tffitl.ci«:j:f), CPU17U, -fe;u^ 
;U-yi 2 &t^»##fe£LfciS£rfc^©-k;l<y.»l<--:7' 

i 2 ©a*«E*«E*ma 1 ucjz^xnmtm-rz 

£«BSL-t. ANDy-h2 9©tiiM^-CX-/^8 

5*pgf3-t+r*>m^o 

[0125] *^Hj«i;fBL,fioSffiCcldtSU/c«SWI 
«C©<&K/£;*ft£fc©-Ctt&< . ^©<fc^^c^*fc« 
J£5g*5Bj^-C* ^„ 1 •bJU 0 ©#(4-fe;U© 

mmmsmu, "4" ccRsciBttt*. d^>m«hk«* 

f-*#«briE5>JSigm«:®SI9^-rft« 

-7'©m*mE«2 0 vggtcjfp^sow s L/t^. m 

■oT, ±fSJUSW©J:^W:, me-fe;l-*^ig5mEE4. 2 
v © y a^?&©js^« , 4 ~ 5 B^S^-c * -5 i 

#^6ft-5„ ^)Vif)\>-y(Dmmmmc^>K>x 

"2 0 " (C|®6-r. ffitt%£ b-r^s^m^E«ci& 

[0126] m2mmM<Dffif&tmbmMM<D 
mm t *m?>£t>i* zztx. h& v tcmnvmmtcfo 

CX-kfrifJl-y 1 2<Dtlit)nK.Zmrj:2> U-OMcmt 

jh i©fiigK:rt;i;-c^sja!S^ccm^?iE^8&$ 
If^i^tCLr^^., j§^m^tblHlSg3 0. 

wieiss3 i, &mu&m®&3 7©rt. fpift^io$/c 
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is*it&B@s84 3, mm^\a^4 4©<5m*>-#© 

[0127] ^EHJ^#IS». •feJUyjl/-7'l 2©isr?- 
■T. -fe;Uy.>U-y 1 2 £4>& < <!; 1 ofcJ±© 

l». CPU17 B. lifltflSWUfi©**^ 5 fc©rfcft 10 

i». mx.it. mi 2sufcffKc*jc»rB. he 

lfetBS14. MPX15, A/D3>^-5 1 6©ft# 
SMfcBHHHOC PUK-^itr. -Y >^-2^©ifflffllgtS 

as&*¥>HEV(ciK-5C£fc< . -€-©fte. /-HA- 

v ji/ 3 > t- a - * vtr mvtmw&am* 
wfi!mm<D-%mmgtmrj:£<Dj: *> «£&©#{£-£ 

[Hffi©«#ScttW] 20 
[02 3 S?irfcai3SH©fftiftS«W«J&£^-r0 

[S3 3 mmtt&^*A,9h-rf<mftws.<vm\> 

[04] *^©^2Wfe^l*^-r02tBS0 
[0 5] 0 3*B^0 

[06] -&m<m 3 nssF!i*^-rsa5©0 2 ta^0 

[07 3 **W©»4SUt«*^-rH6taaH 30 
[08 3 03fBS0 

[093 ^m<ombmmm^m-rmemmm 

[010] 03tB^§0 

[011] *mw<Dm6mmMz^?m2m%m 
[012] frcH^»osro&iftu>wii&€CT-rH 

[0 13] 01tB^0 

[0 1 4] ;W,B©Sfl7S!;&W£^-r&©r*<3. 
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* [015] *^©^8 mmWZtnTm l 4+BS0 

[016] *^©^g mmm^-rm 1 4ta^0 

[017] < a ) B. *&W®m 1 0 HS6#|£^Tr0 1 
4+BS0. (b ) B-fe;l<*;l'#©jE®0. (c) B-te;U 
^JU-7'©^PM0 

[018] *?&w<Dm 1 1 n»«*5vrH2fflaia 
[019] *&w<om 1 2*»w*s?-j-H2«aia 
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